Lower Die Assembly in Pressing Machine 



BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a lower die assembly for 
use in a pressing machine. 

Description of the Prior Art 

[0002] In a pressing machine, especially for cold forging, a lower 
die or die set is typically received in a die holder anchored to a 
bolster. 

[0003] The conventional lower die arrangement has had a design 
such that a lower die set is received and securely held in the die 
holder that can be decomposed into a plurality of holder segments. 
When the die set is taken out of the die holder for the alteration of 
a formed product, it has been necessary to unclamp the die set 
from the die holder and then to hang and move one by one die 
members that make up the die set with a chain hoist or the like. 
[0004] Consequently, it has been time-consuming to change die 
sets each having a plurality of die members from one to another, 
and it has also been laborious and cumbersome to set about such a 
requirement. 

BRIEF SUMMARY OF THE INVENTION 
[0005] With the forgoing taken into account, the present inven- 
tion has an object aimed at providing an improved lower die 
assembly for use in a pressing machine, which allows a lower die 
or die set (hereinafter referred to simply as "lower die") to be re- 
placed with another easily and in a short period of time relative to 
a die holder when a lower die rearrangement is required such as 
when a formed product is to be altered by another. 
[0006] In order to achieve the object mentioned above, there is 
provided in accordance with the present invention a lower die as- 
sembly for use in a pressing machine, in which a lower die is 
received and securely held in a die holder, characterized in that it 
comprises- a clamp means whereby the lower die when undamped 
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is received in the die holder so that the lower die can be extracted 
from the die holder upwards and then when clamped is securely 
held therein; and a lift means disposed below the lower die and 
whereby the lower die when undamped is raised above an upper 
end of the die holder. 

[0007] With the lower die assembly configured as mentioned 
above, the lower die is inserted from above the die holder into and 
accepted in the die holder and then securely held therein by the 
clamp means. In taking the lower die out, the clamp means is re- 
leased and the lift means is actuated to raise the lower die until 
its lower face lies higher in position than the upper end face of the 
die holder, after which the lower die is moved horizontally so that 
it can be taken out of the pressing machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] These and other objects, features and advantages of the 
present invention and other manners of its implementation will be 
more readily apparent, and the invention itself will also be better 
understood, from the following detailed description when taken 
with reference to the drawings attached hereto showing certain il- 
lustrative forms of implementation of the present invention. In the 
drawings, the sole Figure is a cross sectional view illustrating one 
form of implementation of the present invention. 

Fig. 1 is a sectional view illustrating a form of implemen- 
tation of the present invention. 

DETAILED DESCRIPTION 
[0009] An explanation is now given of a form of implementation 
of the present invention with reference to the Drawing Figure. In 
the Figure there are shown a bolster 1, a slide 2, a lower die as- 
sembly or unit 3 fastened to an upper surface of the bolster 1, an 
upper die assembly or unit 4 fastened to a lower surface of the 
slide 2, and a guide post 5 for guiding the upper die unit 4 verti- 
cally up and down relative to the lower die unit 3. 
[0010] The lower die unit 3 as shown comprises a die holder 7 
fastened to the bolster 1 by means of a fastening member 6, a 
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lower die 8 received in the die holder 7 slidably up an down to be 
tight-fitted therein, a set pedestal 9 for setting the lower die 8 at a 
predetermined height in the die holder 7, a lifting plate 11 sup- 
ported on a stand 11a to lie opposed to the lower surface of the 
lower die 8, a lower part forming unit 12 disposed inside of the set 
pedestal 9 beneath the lower die 8 and which closes the lower side 
of a lower die cavity of the lower die 8, and a clamp means 13 for 
clamping the lower die 8 to the die holder 7. The lifting plate 11 is 
adapted here to be raised by lifting rods 10. The clamp means 13 
may comprise a plurality of clamp members disposed at a plurality 
of locations, respectively, circumferentially of the die holder 7. The 
set pedestal 9 as shown is made of a ring plate 9a, a mandrel plate 
9b, a plain plate 9c and a ring plate 9d. To clamp the lower die 8 
to the die holder 7, the clamp means 13 may be actuated manually 
or by means of an oil hydraulic cylinder or any other known suit- 
able means. 

[001 1] A said lifting rod 10 is operatively coupled to a lower die 
lift cylinder not shown. The lower part forming unit 12 comprises 
a lower part forming die 14 inserted through a lower part of the 
die cavity of the lower die 8 in a slide fit therewith and supported 
by the set pedestal 9, and a hollow part forming pin 17 that passes 
through the lower part forming die 14, wherein the lower part 
forming die 14 is adapted to be lifted up and down by a lower part 
forming cylinder not shown with the intermediary of rods 15 and a 
lower supporting block 16, and the hollow part forming pin 17 is 
supported from the set pedestal 9. 

[0012] The lower die 8 is formed in a multi-layer structure made 
of a plurality of die members together so that if a lower die mem- 
ber in its inside in which the lower die cavity is formed is worn 
thin, the same can be replaced for. 

[0013] The upper die unit 4 includes a main punch 18 formed in 
the shape of a shaft, an inner punch 19 formed in the shape of a 
cylinder such as to surround the main punch 18, and an outer 
punch 20 formed in the shape of a cylinder such as to surround the 
inner punch 19. These punches 18, 19 and 20 are slidably fitted 
one in another. Further, the main punch 18 is united with the 
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slide 2 via a plate 21 and a frame member 22, the inner punchl9 is 
coupled via an intermediate member 23 to a piston rod of an inner 
cylinder 24 provided for the slide 2, and the outer punch 20 is cou- 
pled via another intermediate member 25 to respective piston rods 
of outer cylinders 26 and 26 for the slide 2 parallel to the inner 
cylinder 24. 

[0014] In the lower die unit 3 with its makeup mentioned above, 
the lower die 8 is slidably inserted into and fitted with the die 
holder 7 and thereafter securely held therein by fastening the 
clamp means 13 thereto. 

In this state, a formable material 27 is inserted into the 
die cavity of the lower die 8 and loaded in a slide fit therewith. 
Thereafter, the slide 2 is moved down to press an upper part of the 
material 27 with the main, inner and outer punches 18, 19 and 20 
and thereby to form the material 27 into a shape complementary 
to that of the die cavity of the lower die 8. 

[0015] Then, the lower part forming die 14 of the lower part form- 
ing unit 12 in the lower die unit 3 is moved up with the lower part 
forming cylinder to form a lower part of the material into a given 
shape. 

[0016] A product formed as mentioned above is then knocked out 
by raising the lower part forming die 14 in the lower part forming 
unit 12. 

[0017] A lower die 8 in the lower die unit 3 needs to be exchanged 
when it is worn and when its formed product is altered, in a man- 
ner as mentioned below. 

[0018] Referring to the Figure 1, the clamp means 13 is unfas- 
tened and detached to release clamping of the lower die 8 to the 
die holder 13. Then, the lifting rods 10 are raised to raise the lift- 
ing plate 11 on their upper ends and thereby to vertically raise the 
lower die 8 until its lower end lies higher in position than the up- 
per end of the die holder 7. Then, the lower die 8 for removal from 
the pressing machine is moved horizontally and placed on a table 
prepared beside it. For setting a new lower die 8 in the die holder 
7, a way reverse to the take-out way mentioned above may be fol- 
lowed. 
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[0019] According to the present invention, a lower die 8 in a 
lower die unit 3 can be extracted upwards from a die holder 7 sim- 
ply by unfastening and detaching a clamp means 13 from the die 
holder 7 and then raising a lifting plate 11. Accordingly, the lower 
die 8 that may be large in weight can readily be taken out of the 
die holder 7. This in turn permits a lower die resetting to be per- 
formed easily and in a short period of time as it is required such 
as in the alteration of formed products. 

[0020] Although the present invention has hereinbefore been set 
forth with respect to certain illustrative embodiments thereof, it 
will readily be appreciated to be obvious to those skilled in the art 
that many alterations thereof, omissions therefrom and additions 
thereto can be made without departing from the essences of scope 
of the present invention. Accordingly, it should be understood that 
the invention is not intended to be limited to the specific embodi- 
ments thereof set forth above, but to include all possible 
embodiments that can be made within the scope with respect to 
the features specifically set forth in the appended claims and to 
encompass all the equivalents thereof. 
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